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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 



Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

If NO period for reply is specified above, the maximum statutory period wilt apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1 .704(b). 



3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 20-49 is/are pending in the application. 



Application Papers 

9)D The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 14 August 2001 is/are: a)D accepted or b)El objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 

Priority under 35 U.S.C. § 119 

12)^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)\J Some * cM None of: 

1 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Status 



1 )S Responsive to communication(s) filed on 06 August 2002 . 
2a)D This action is FINAL. 2b)K This action is non-final. 



4a) Of the above claim(s) is/are withdrawn from consideration. 



5)D Claim(s) is/are allowed. 



6) Kl Claim(s) 20-34.38-44 and 46-49 is/are rejected. 

7) ^ Claim(s) 35-37 and 45 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 



Attach ment(s) 

1) K Notice of References Cited (PTO-892) 

2) O Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) ^ Information Disclosure Statement(s) (PTO-1 449 or PTO/SB/08) 



4) O Interview Summary (PTO-41 3) 



5) □ Notice of Informal Patent Application (PTO-1 52) 

6) □ Other: . 



Paper No(s)/Mail Date. 



Paper No(s)/Mail Date 14Auq2001 . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 9 
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DETAILED ACTION 

Drawings 

1. The drawings are objected to because suitable legends are necessary for understanding of 
Figures 2 and 7 (37 C.F.R. § 1.84(o)). Corrected drawing sheets in compliance with 37 C.F.R. 

5 1.121(d) are required in reply to the Office action to avoid abandonment of the application. Any 

amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure number 
of an amended drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, and where 

10 necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets 
may be necessary to show the renumbering of the remaining figures. The replacement sheet(s) 
should be labeled "Replacement Sheet" in the page header (as per 37 C.F.R. § 1.84(c)) so as not 
to obstruct any portion of the drawing figures. If the changes are not accepted by the examiner, 

15 the applicant will be notified and informed of any required corrective action in the next Office 

action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 U.S.C. § 103 

2. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

20 (a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

25 
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3. Claims 20-32, 34, 38-44 and 46-49 are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Shams et al. (US 6,731,781 Bl), in view of Chua et al. (US 5,140,670 A). 

Shams et al. teaches a system and method for analyzing an image of a DNA microarray 
(column 6, lines 32-46), including acquiring at least one signal corresponding to the image of the 
DNA microarray with a sensor (column 9, lines 14-16), and processing the at least one signal in 
a processor (column 9, lines 30-40), as variously required by claims 1, 42 and 46. In addition, 
Shams et al. further teaches that the sensor acquires signals corresponding to a fluorescence 
image of the DNA microarray (column 9, lines 22; the scanner is a "fluorescent" scanner; also 
note Figure 1; the cells are labeled with fluorescent dyes), as additionally required by claims 23, 
43 and 48; that the sensor is a matrix color sensor (i.e., it generates a two dimensional pixel 
array; column 9, line 17; and includes both a red channel and a green channel, as shown in 
Figure 1), as variously required by claims 26 and 27; the sensor comprising an optical sensor 
responsive to a predetermined set of chromatic components of the image of the DNA microarray 
and the set excludes blue chromatic components (i.e., the sensor is responsive to the Red and 
Green chromatic components, as shown in Figure 1, which are mutually exclusive of blue 
components), as variously stipulated by claims 28-30 and 49; that the processor performs at least 
one of background clearing of the image (column 16, lines 44-46), grid analysis of the image 
(501 in Figure 5), elimination of smaller irregular spots associated with the image, elimination of 
larger spots associated with the image, intensity analysis (806 in Figure 8), and threshold 
definition (column 16, lines 17-42), as required by claim 34; and, finally, a memory for storing 
signals corresponding to the image of the DNA microarray (column 10, lines 1-2) and control 
logic for processing the signals in real-time (column 9, lines 41-45), as set forth in claim 38. 
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However, Shams et al. fails to specifically teach that the processor is a cellular neural 
network (CNN), as further required by claims 20, 42 and 46; that the signals representing the 
image are analog signals, as stipulated by claims 22 and 42-44; that the signals are processed by 
the CNN in parallel as variously defined in claims 21,31 and 47; that the CNN include an array 
of processing cells with synaptic connections interconnecting the cells, as also required by claims 
24 and 44; or that the array of cells have a spatial distribution correlated to the image, as further 
defined by claims 25 and 44. Finally, Shams et al. also fails to teach that the sensor and 
processor can be integrated onto a single chip, as defined in claim 32; or that the image is 
processed in accordance with a plurality of CNN parameters, as variously stipulated by claims 
39-41. 

Chua et al. teaches a system and method for using a cellular neural network (CNN) to 
analyze image data (column 15, lines 56-57), and further teaches that such networks operate on 
analog image signals (column 23, lines 54-56) in parallel (column 3, lines 51-52) using an array 
of interconnected cells (column 3, line 63 through column 64, line 1) that has the same spatial 
distribution as the image (column 24, lines 53-56). Chua et al. also teaches that the sensor and 
the CNN can be implemented on a single integrated circuit chip (column 24, lines 58-61). 
Finally, Chua et al. also teaches the use of a number of CNN parameters in processing the image 
data (column 20, lines 1-10). 

Because Shams et al. suggests that any type of processor (column 9, lines 48-54), and 
further because the CNN described by Chua et al. provides for high-speed processing (column 3, 
lines 51-52) and because the CNN can act on the image as it is input (column 25, lines 4-7) and 
provides stable recognition responses (column 2, lines 46-49), it would have been obvious to one 
of ordinary skill in the art to use the CNN of Chua et al. to perform the image analysis operations 
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of Shams et al. to provide for high-speed, highly accurate image analysis results. Therefore, the 
claimed invention would have been obvious to one of ordinary skill in the art at the time of the 
invention. 

4. Claim 33 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Shams et al. 
and Chua et al. as applied to claims 20-32, 34, 38-44 and 46-49 above, and further in view of 
Roska et al. (Article entitled "Review of CMOS Implementations of the CNN..." from the 2000 
IEEE Int. Symp. On Circuits and Systems). 

While Shams et al. and Chua et al. variously teach or suggest a number of the limitations 
of the claimed invention, as pointed out more fully above, Neither Shams et al, nor Chua et al. 
specifically teaches that the sensor or CNN can be implemented as a CMOS device, as further 
required by claim 33. 

Roska et al. teaches that CNN's and sensors can be implemented in CMOS (see the title, 
for example). Because these devices provide very high processing rates and low power 
consumption (lines 16-17 of the abstract), it would have been obvious to one of ordinary skill in 
the art that the devices of Chua et al. could be implemented in CMOS to provide highly efficient 
processing capabilities. Therefore, the claimed invention would have been obvious to one of 
ordinary skill in the art at the time of the invention. 

Allowable Subject Matter 

5. Claims 35-37 and 45 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable subject matter: 
None of the prior art teaches or suggests that the processing can combine different processing 
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results associated with different chromatic components, as variously required by claims 35-37 
and 45. 

Notice to Applicant 

7. The papers filed on 19 February 2002 (certificate of mailing dated 01 February 2002) and 
on 06 August 2002 (certificate of mailing dated 01 August 2002) have not been made part of the 
permanent records of the United States Patent and Trademark Office (Office) for this application 
(37 C.F.R. § 1.52(a)) because of damage from the United States Postal Service irradiation 
process. The above-identified papers, however, were not so damaged as to preclude the USPTO 
from making a legible copy of such papers. Therefore, the Office has made a copy of these 
papers, substituted them for the originals in the file, and stamped that copy: 

COPY OF PAPERS 
ORIGINALLY FILED 



If applicant wants to review the accuracy of the Office's copy of such papers, applicant 
may either inspect the application (37 C.F.R. § 1.14(d)) or may request a copy of the Office's 
records of such papers (i.e., a copy of the copy made by the Office) from the Office of Public 
Records for the fee specified in 37 C.F.R. § 1.19(b)(4). Please do not call the Technology 
Center's Customer Service Center to inquiry about the completeness or accuracy of Office's copy 
of the above-identified papers, as the Technology Center's Customer Service Center will not be 
able to provide this service. 

If applicant does not consider the Office's copy of such papers to be accurate, applicant 
must provide a copy of the above-identified papers (except for any U.S. or foreign patent 
documents submitted with the above-identified papers) with a statement that such copy is a 
complete and accurate copy of the originally submitted documents. If applicant provides such a 
copy of the above-identified papers and statement within THREE MONTHS of the mail date of 
this Office action, the Office will add the original mailroom date and use the copy provided by 
applicant as the permanent Office record of the above-identified papers in place of the copy 
made by the Office. Otherwise, the Office's copy will be used as the permanent Office record of 
the above-identified papers (i.e., the Office will use the copy of the above-identified papers made 
by the Office for examination and all other purposes). This three-month period is not 
extendable. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The articles by Arena et al. and Fortuna et al. appear to describe work related to the 
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instant application. Mills, Jr. uses neural networks with DNA microarrays, while Brown et al. 
and Gulati each teach analyzing DNA microarrays. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Johns whose telephone number is (703) 305-4788. The 
5 examiner in normally available Monday through Friday, at least during the hours of 9:00 am to 

3:00 pm Eastern Time. The examiner may also be contacted by e-mail using the address: 
andrew.johns@uspto.gov. (Applicant is reminded of the Office policy regarding e-mail 
communications. See M.P.E.P. § 502.03) 

10 If attempts to reach the examiner are unsuccessful, the examiner's supervisor, Leo 

Boudreau, can be reached on (703) 305-4706. The fax phone number for this art unit is (703) 
872-9306. In order to ensure prompt delivery to the examiner, all unofficial communications 
should be clearly labeled as "Draft" or "Unofficial." 

15 Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the Technology Center Receptionist whose telephone number is (703) 305- 
4700. 



20 



A. Johns 

12 August 2004 



